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ABSTRACT

Background: Referral of sick newborns to a tertiary centre for management is common. Deterioration in the baby’s
condition can occur during transport and affects the outcome of babies. Many babies reach the referral centre in an
unstable condition and need resuscitation immediately on arrival in the emergency. We aimed to study the profile and
outcomes of such babies.

Methods: This prospective observational study over a period of 8 months aimed at understanding the profile and
demographic characters of neonates needing immediate resuscitation at admission and analysing their outcomes. We
included all neonates who were resuscitated at admission and followed their hospital course until discharge or death.
Results: A total of 133 (21%) of all the referred babies who fulfilled the inclusion criteria were enrolled. Most of the
babies were male, born at term and were less than 24 h old. Ambulances were the mode of transport for 117 (88%)
babies. Mortality was seen in 68 (51.1%) babies with 36 (52.9%) deaths occurring within 24 hours of admission.
Need for inotropes at admission was strongly associated with mortality, the relative risk being 5.30 with a confidence
interval of (2.3, 12). Age<48 hours and distance travelled >15 km were also associated with high risk of mortality.
Conclusions: Neonates needing immediate resuscitation at admission have high rates of mortality. Factors like shock
at admission, distance travelled, and age of the baby should be considered and taken into account before a baby is
referred to another centre for management. Risk factors associated with poor outcomes should be considered and
managed before and during transport.
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INTRODUCTION

Neonatal morbidity and mortality continue to be raging
global public health problems. A recent publication by
UNICEF reported over 2.4 million newborn deaths
worldwide in the year 2020."2 Majority of the burden is
borne by the lower-middle-income countries (LMICs) of
Asia and Africa. The Southeast Asian countries have
extremely high neonatal mortality rates (NMR) ranging
from 1-30/1000 live births.> Neonatal mortality is very
high in our country (24.4/1000 live births) and even

higher in the state of Uttar Pradesh (35/1000 live births).*
Multiple factors are responsible for such poor neonatal
health statistics; poverty, undernutrition, poor health of
the mother, low literacy and less spacing between
pregnancies being important factors which start playing a
role even before conception.® Factors that are important
after conception are, irregular antenatal checkups, poor
availability of quality health care, lack of nutrition and
adequate rest, failure to take supplements etc.® Factors
after the birth of the baby are improper care at and after
birth, failure to initiate breastfeeding within one hour of
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birth, high prevalence of top feeding, unhealthy rearing
practices, poor hygiene and delay in seeking health care.’

Scarcity of specialized care for newborns in most health
facilities make referrals of sick neonates to higher centre
inevitable. In-utero transport of newborns is the best and
safest means of referral but may not be feasible in many
cases.® Deterioration in baby’s condition is common
during transport and ultimately contributes to poor
prognosis. Neonatal transport is challenging, even
developed nations are facing challenges in
standardization and optimizing neonatal transport
practices.’

Il equipped health facilities both in government and
private sectors, high birth rate, poorly motivated and
untrained health care workers, shortage of manpower and
high cost of private healthcare add to the burden of more
newborns being referred for intensive care.”

This ultimately results in a baby who reaches the referral
center in an unstable state. Some neonates may
unfortunately die enroute before reaching the referral
center and are declared “brought dead (BD)” in the
emergency department, if revival despite all possible
efforts is not successful. Large numbers of such BD
neonates are brought to tertiary care hospitals in
LMICs.!o!! Majority of BD cases brought to an
emergency department of tertiary care hospitals are
newborns.!? Such brought dead babies are not accounted
for in any morbidity and mortality statistics.

Many authors in the past have studied referral patterns,
admission characteristics and outcomes of referred
babies.®!'!3  These studies emphasize the overall
characters of referred babies. We wanted to highlight only
those babies who were very unstable at admission and
needed immediate resuscitation. To the best of our
knowledge, none of the authors have specifically studied
neonates needing resuscitation at admission in the
emergency department. We conducted a study to look at
the profile and outcomes of such neonates.

METHODS

This was a prospective cohort study conducted in the
emergency department and the neonatal intensive care
unit (NICU) of a tertiary level teaching institute. Ours is a
20 bedded, level III extramural NICU and is a referral
centre for adjoining areas. The study was done from April
2023 to November 2023 over a period of 8 m. The study
was approved by the Institutional Ethics committee
(IEC). Informed consent was taken from one of the
parents after initial management of the baby.

All neonates (<28 d) needing immediate resuscitation at
presentation to the emergency department were included
in the study. Babies who were declared “brought dead”
after resuscitative attempts were excluded from the study.

All neonates at presentation were kept under a servo-
controlled radiant warmer and emergency management
was done as per protocols. A saturation monitoring probe
was immediately put in place. Babies who were gasping
or apneic were given positive pressure ventilation by a
self-inflating bag and mask and then intubated by an
appropriate size endotracheal tube (ETT). Babies who
arrived with ETT in situ were started on bag and tube
ventilation. If the ETT was found to be displaced, another
tube was inserted and bag and tube ventilation initiated.
Blood sugar was checked using a glucose strip on arrival
and intravenous access was obtained. A thorough and
complete examination of the baby was then done. The
NICU team was informed to prepare a bed and make all
necessary arrangements for shifting the baby to the
NICU. Investigations were sent for each baby as per their
needs. Other emergency management like administration
of dextrose or saline bolus, inotropes, anticonvulsants etc.
was done as per the baby’s requirements. Another doctor
then took the detailed history regarding demographic
details, and the relevant medical aspects reviewed the
documents of previous admission, if any, and the
documents related to the mother’s antenatal course and
birth of the baby. After overall assessment of the baby,
the parents were counselled regarding the condition of the
baby, the prognosis and the further plan of action.

Hypoglycemia was defined as blood sugar level <45
mg/dL. Hyperglycemia was defined as blood sugar level
>125 mg/dl. Hypothermia was defined as axillary
temperature <36.5°C, mild (36-36.4°C), moderate (32-
35.9°C) and severe (<32°C). Fluid refractory shock was
defined as shock not responding to two boluses of normal
saline at 10 ml/kg over 10-15 min. Such babies were
started on inotropic support. Choice of inotrope depended
on the clinical diagnosis of the baby.

The baby was then shifted to the NICU in a transport
incubator and further management was done according to
the baby’s condition as per standard protocols. The
hospital course was followed up till discharge or death.

Statistical analysis

The statistical analysis was done using Epi info 7.2.6.0
software. The numerical values were expressed as mean
and standard deviation (SD) for normally distributed data
and median and interquartile range (IQR) for non-
normally distributed data. Qualitative data were
represented as proportions and percentages. Student’s t
test was applied to compare numerical data and chi
square was used to compare qualitative data. Multiple
logistic regression analysis was performed to study the
effect of various factors on risk of mortality. A p value of
less than 0.05 was considered significant.

RESULTS

A total of 632 babies were referred to the NICU in the 8
m of study period. Out of these, 133 (21%) babies needed

International Journal of Contemporary Pediatrics | November 2026 | Vol 13 | Issue 11  Page 2234



Rai R et al. Int J Contemp Pediatr. 2026 Nov,;13(11):2233-2238

immediate resuscitation at presentation to the emergency
department and were included in the study. Most babies
were male and born at term gestation (Table 1). Babies
travelled long distances from the place of delivery; the
maximum distance travelled was 347 km. The travel time
varied from 15 minutes to more than 6 hours. Sixty-five
(65) babies travelled more than 15 km to reach our
hospital. Babies brought by an ambulance were 117
(88%), and 39 (29.3%) babies had an ETT in situ.
Perinatal asphyxia (PA) was the primary diagnosis at
admission in 65 (49%) babies.

Fluid refractory shock was seen in 54 (40.6%) babies
who were started on inotropic support (Table 2).
Mortality was seen in 68 (51.1%) babies with 36 (52.9%)
deaths occurring within 24 hours of admission.

We found there was no significant difference in the birth
weight, (Table 3) gestational age (GA), distance travelled,
blood sugar at admission and duration of ventilation
between babies who died or were discharged.

On multivariate logistic regression, the need for inotropes
at admission was strongly associated with mortality, the
relative risk (RR) of 5.30 with a confidence interval (CI)
of (2.3, 12) and a p<0.001. Age of referral<48 hours and
travel of more than 15 km was also significantly
associated with mortality. (Table 4).

Table 1: Demographic characteristics of the study
population, (n=133).

Characteristics N

Birth weight

(mean [SD)) (kg) ==
Gestational age

(mean [SD]) (weeks) 36.01 (3.4)
Preterm babies 54 (40.6)

Sex (M:F) 2:1

Vaginal deliveries 85 (63.9)
Age at admission 1(03)
(median [IQR]) (days) )
Babies admitted on day 1 of life 68 (51.1)
Distance travelled (median 7 (4,16),
[IQR]) (km) Max=357
Referred from

Govt hospital 53 (39.8)
Private hospital 65 (48.8)
Brought from home 15(11.4)
Mode of transport

Ambulance

Supplemental oxygen 72 (54.1)
ETT and bag ventilation 36 (27)
Ventilator 7 (5.3)
Without oxygen 2 (1.5)
Bike 11 (8.4)
Car 43
Bus 1 (0.7)

Table 2: Clinical characteristics of the babies at

admission.
Hyperglycemia 59 (44.3)
Hypoglycemia 10 (7.5)
Hypothermia 61 (45.8)
Mild 50 (37.5)
Moderate 11 (8.4)
Need of inotropes at admission 54 (40.6)
Primary diagnosis
Perinatal asphyxia 65 (48.9)
Prematurity/ low birth weight 27 (20.3)
Sepsis 21 (15.8)
Meconium aspiration syndrome 13 (9.8)
Congenital malformation 4(3)
Others 322
Outcome
Discharge 65 (48.9)
Death 68 (51.1)
Death <24 hrs of admission 36 (52.9)

Table 3: Comparison of characteristics between babies
who died or were discharged.

Characteristics Death Discharged

value
MIR(ENTES 6.5(4,13.5) 8 (4,18) 0.10
travelled (km)* 7 7 7 ’ ’
3(‘;},‘ weight 5,00 (680) 2150 (760)  0.28
BS at
admission 120.5(45)  124.5(68) 0.7
(mg/dl)*
Duration of
stay (d)* 2(1,5) 14 (8,19)  <0.001
Duration of 22,5 3(1,5) 0.19

ventilation (d)*
*Median (interquartile range), #Mean (SD), BS blood sugar

Table 4: Multivariate logistic regression for risk of

mortality.
Characteristics UCnIadjusted RR P value
Male sex 1.2 (0.8, 1.7) 0.27
Birth wt <1500 g 1.2 (0.8, 1.7) 0.26
Vaginal delivery 0.75 (0.5, 1) 0.1
Distance 1.36 (1.1, 1.8) 0.047*

travelled>15 km
Admission age <48 h 2.11 (1.01, 4.37) 0.04*

Prematurity 0.77(0.5, 1.1) 0.14
Perinatal asphyxia 1.07 (0.76,1.5) 0.67
MAS 1.2 (0.6,2.4) 0.64
Hyperglycemia 1.44 (0.66, 3.12) 0.34
Need of inotropes 5.30 (2.34,12.01)  <0.001*
Hypothermia 0.75 (0.35,1.6) 0.47

*Significant, RR-relative risk, CI-confidence interval, MAS-
meconium aspiration syndrome.
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DISCUSSION

We studied 133 babies who needed immediate
resuscitation at admission. These babies constituted 21%
of the total referrals during the study duration. Most of
the babies were male, born at term were less than 24 h
old. Ambulances were the mode of transport for most
babies. Hyperglycemia was common at admission; seen
in 44% of babies. Need for inotropes at admission, age
<48 hours and distance travelled >15 km were associated
with high risk of mortality.

Health seeking behaviour has gender bias. A male baby is
more likely to be taken to a referral health facility for
treatment than a female baby. Cavallin et al in its study
on neonatal transport reported males to constitute around
57% of all the referred babies.!* Male preponderance is
seen in all other studies on neonates being referred for
admission.”® In our study they constituted almost two
thirds of the study population which is higher than other
studies.

A rise in proportion of caesarean section deliveries is
being seen globally, including India. In the public
hospitals, vaginal delivery rates are much higher than in
the private sector. Cavallin et all had a high rate of
vaginal deliveries (98.5%) in their study, so is the case in
other studies.'>!'* We had lower percentage of vaginal
deliveries (64%). The high incidence of vaginal deliveries
in the referred neonates could be because most babies
were born in a public health facility. Also, most places
that are equipped to conduct a Caesarean section may
have their own NICUs and may need referral less
frequently. That may not be true for health care facilities
conducting vaginal deliveries.

The first 72 hours of birth are the most crucial for a
newborn, when the transition from intrauterine to
extrauterine life occurs. Birth related events and
prematurity are the commonest cause of NICU
admissions in the first three days of life. Majority
newborns need to be referred within the first 24 h of life,
which has been reported in earlier studies also.!>!'* Fifty-
one percent (51%) admissions were of babies within 24
hours of birth. Although 20% of total admitted babies in
our unit are less than 24 hours old, more than 50% of
those needing ventilation at admission were less than 24
hours old.

Almost 80% of deaths in neonates occur in the first week
of life, out of which two-thirds (62%) occur within the
first 3 days of life, two-thirds of these occur within 24
hours of birth.!> Ninety-eight percent (98%) deaths due to
asphyxia, 83% due to prematurity, 47% due to sepsis and
78% due to malformations occurred in the first week of
life.!?

Different studies report variable distances travelled by
neonates and their families to reach the referral centre.
Most of the well-equipped NICUs are concentrated in big

cities. Newborns requiring intensive care may need to
travel long distances, which may have adverse impact on
their outcomes.!"!'¢ In the study by Narang et al the time
taken to reach the hospital was significantly associated
with poor outcomes.!” The odds ratio (OR) for mortality
for babies travelling for more than 6 hours was 81
(p<0.01). Babies travelling more than 15 km had poorer
outcomes in terms of mortality in our study.

Many neonates reach the referral unit in a clinically
unstable condition and may need cardio-pulmonary
resuscitation at admission. Singh et al in their study
reported that 10% of the referred neonates needed
resuscitation at admission, 10.4% required endotracheal
intubation and shock was seen in 19% of all the babies.'?
Resuscitation at admission was associated with high
mortality; 48.9% of babies who received resuscitation at
admission expired and 52% of these mortalities occurred
within 24 h of admission. Deaths occurred soon after
arriving even before they could be shifted to the NICU in
46% babies. Presence of shock at admission was
associated with high risk of mortality (OR 6.65; CI 3.7,
11.8). Intubation at admission had OR of 26.82 (CI;
10.15, 70.8) for mortality which was the highest amongst
all the antenatal, natal, transport and admission factors. In
a study by Kalyan et al, presence of shock had an OR of
4.76 (CI; 1.8,12.58).!% In our study of babies needing
resuscitation at admission, 40% had fluid refractory
shock which was strongly associated with high risk of
mortality.

Neonates needing cardiopulmonary resuscitation (CPR)
have very poor outcomes.'” Handley et al reported 65%
mortality in babies admitted in NICU who needed CPR.
Need for vasoactive agents was associated with high risk
of death (aOR=2.77). The babies in this study were in a
controlled environment where immediate intervention
was possible. Babies needing CPR at admission fare even
worse. Such babies may have been hypoxic or in shock
for an undetermined time and hypothermia is usually
associated, therefore the mortality is even higher.

Characteristics of the baby at arrival have been evaluated
in many studies and an association has been found
between these clinical characteristics and outcomes of
admitted babies. The TOPS (temperature, oxygen
saturation, pulse and sugar levels) score has been
validated by many authors and researchers and found to
be a good indicator of outcomes.?%?!

All babies in our study were hypoxic and needed positive
pressure ventilation at arrival, although 86% babies were
getting supplemental oxygen during the transport. Babies
may become hypoxic even when they are given
supplemental oxygen by nasal prongs as they may need
higher flow of oxygen or continuous positive airway
pressure (CPAP) or mechanical ventilation. Providing
these during transport remains a challenge in most
developing countries.
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Most neonates become hypothermic when they reach the
referral center, and this adversely affects their outcomes.
All studies observed high incidences of hypothermia in
neonates at admission; the incidence varies from 30-
80%.131622 We had 46% babies who had hypothermia at
admission. Out of these hypothermic babies, majority had
mild hypothermia (cold stress). Incidence of hypothermia
may vary with the season and environmental temperature.
We conducted the study from April to October which is
mostly summer season with high ambient temperature
and that may be a reason why majority of babies were not
severely/moderately hypothermic at admission. Presence
of mild hypothermia did not affect the outcomes in these
babies.

Glucose disturbances are commonly seen in referred
neonates and have also been associated with poor
outcomes. Most studies on referred neonates document
hypoglycemia to be common and associated with poor
outcomes. Incidence of hypoglycemia at admission
varied from 13-46% in different studies.?®** With easy
availability of intravenous fluids, majority of babies may
not be hypoglycemic at admission. We had a much lower
rate of hypoglycemia at admission which was 7.5%. We,
on the contrary, observed a high incidence of
hyperglycemia (44%) which has not been reported
earlier. Hyperglycemia has been associated with poor
outcomes in newborns.?#?* Mishra et al reported that
33.7% of the referred newborns in their study were
hyperglycemic at the time of admission.?® Hyperglycemia
and its association with poor outcomes has not been
studied in referred neonates earlier and needs further
evidence.

The primary diagnosis of the referred babies was PA in
31.6% babies, prematurity/low birth weight in 20.3%,
meconium aspiration syndrome (MAS) with PA 17.3%,
MAS alone in 9.8%, and sepsis in 15.8%. Most of the
studies show a similar pattern of referred neonates. '+

Mortality is significantly higher in referred (extramural)
babies than inborn babies irrespective of the birth weight
and GA.!%1227-2 Previous studies have reported mortality
rates of 10-54% among referred neonates. Mathur et al
reported 100% mortality in babies who had hypothermia,
hypoglycemia, poor saturation and delayed capillary refill
time (CRT) (all present) at admission.’® Of the babies
who died, 41.7% had an abnormal heart rate at admission.
Babies who were received in an unstable condition
(abnormalities in temperature, respiratory rate and heart
rate) had a very high mortality rate of 91.7%.!! Ours is a
unit admitting only extramural babies, and we studied
only neonates brought intubated or needing resuscitation
at admission, therefore mortality was high, which was
consistent with other studies.

Limitation of our study is that this is a single centre study
and therefore may lack generalizability. We did not study
the details of resuscitation at admission, type and

management of shock, which can give a better insight
about the medical condition of the baby at presentation.

CONCLUSION

Pre-transport stabilization and care of the newborn during
transport is the most important factor which can improve
outcomes in babies. Factors like shock at admission,
distance travelled, and age of the baby should be
considered and taken into account before a baby is
referred to another centre for management. Quality
improvement initiatives are needed in these aspects of
neonatal referral. Future studies on pre-transport and
during transport interventions to prevent hypoxia and
shock should be conducted so as to improve the outcomes
of neonates when they ultimately reach the referral
centre.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee of Super Speciality
Pediatric Hospital and Postgraduate Teaching Institute,
Sector, 30, Noida (2023-09-IM-31).

REFERENCES

1. UN Inter-agency Group for Child Mortality
Estimation (UNIGME) - UNICEF DATA. Levels &
Trends in Child Mortality: Report. Estimates
developed by the United Nations Inter-agency Group
for Child Mortality Estimation. 2001. Available at:
https://data.unicef.org/resources/levels-and-trends-in-
child-mortality-2021/. Accessed on 26 September 26
2026.

2. Liu L, Oza S, Hogan D, Chu Y, Perin J, Zhu J.
Global, regional, and national causes of under-5
mortality in 2000-15: an updated systematic analysis
with implications for the Sustainable Development
Goals. Lancet. 2016;388(10063):3027-35.

3. Tran HT, Doyle LW, Lee KJ, Graham SM. A
Systematic Review of the Burden of Neonatal
Mortality and Morbidity in the ASEAN Region.
WHO South East Asia J Public Health.
2012;1(3):239-48.

4. Subramanian SV, Kumar A, Pullum TA, Ambade M,
Rajpal S, Kim R. Early-Neonatal, Late-Neonatal,
Postneonatal, and Child Mortality Rates Across
India, 1993-2021. JAMA  Netw Open.
2024;7(5):E2410046.

5. Bango M, Ghosh S. Reducing infant and child
mortality: assessing the social inclusiveness of child
health care policies and programmes in three states
of India. BMC Public Health. 2023;23(1):1149.

6. Dandona R, Kumar GA, Majumder M, Akbar M,
Dora SSP, Dandona L. Poor coverage of quality-
adjusted antenatal care services: a population-level
assessment by visit and source of antenatal care
services in Bihar state of India. Lancet Reg Health
Southeast Asia. 2023;25:100332.

International Journal of Contemporary Pediatrics | November 2026 | Vol 13 | Issue 11  Page 2237



10.

11.

12.

13.

14.

15.

16.

17.

18.

Rai R et al. Int J Contemp Pediatr. 2026 Nov,;13(11):2233-2238

Kandi V. All That Glitters Is Not Gold: The Indian
Healthcare System. Cureus. 2023;25(6):100332.

Pai VV, Kan P, Gould JB, Hackel A, Lee HC.
Clinical deterioration during neonatal transport in
California. J Perinatol. 2020;40(3):377-84.

Lee KS. Neonatal transport metrics and quality
improvement in a regional transport service. Transl
Pediatr. 2019;8:233-45.

Praveen K, Nallasamy K, Jayashree M, Kumar P.
Brought in dead cases to a tertiary referral paediatric
emergency department in India: A prospective
qualitative study. BMJ Paediatr Open.
2020;4:¢000606.

Tette EMA, Nuertey BD, Akaateba D, Gandau NB.
The transport and outcome of sick outborn neonates
admitted to a regional and district hospital in the
upper west region of Ghana: A cross-sectional study.
Children. 2020;7:22.

Patel SK, Singh J, Singh HP, Visshwakarma K.
Brought dead cases in tertiary care hospital in central
India. Indian J Crit Care Med. 2017;21:62-3.
Cavallin F, Contin A, Alfeu N, Macmillan B, Seni
AHA, Cebola BR, et al. Prognostic role of TOPS in
ambulance-transferred neonates in a low-resource
setting: a retrospective observational study. BMC
Pregnancy Childbirth. 2022;22:726.

Singh J, Dalal P, Gathwala G, Rohilla R. Transport
characteristics and predictors of mortality among
neonates referred to a tertiary care centre in North
India: A prospective observational study. BMJ Open.
2021;11:e044625.

Sankar MJ, Natarajan CK, Das RR, Agarwal R,
Chandrasekaran A, Paul VK. When do newborns
die? A systematic review of timing of overall and
cause-specific neonatal deaths in developing
countries. J Perinatol. 2016;36:S1-11.

Yeshaneh A, Tadele B, Dessalew B, Alemayehu M,
Wolde A, Adane A, et al. Incidence and predictors of
mortality among neonates referred to comprehensive
and specialized hospitals in Amhara regional state,
North Ethiopia: a prospective follow-up study. Ital J
Pediatr. 2021;47:186.

Narang M, Kaushik JS, Sharma AK, Faridi MMA.
Predictors of mortality among the neonates
transported to referral centre in Delhi, India. Indian J
Public Health. 2013;57:100-4.

Kalyan S, Kamath SP, Shetty SS, Holla R, Lewis L,
Lashkari PH, et al. Effect of skill-based educational
training for ambulance personnel on neonatal
transport for newborn care in coastal South India-a

International Journal of Contemporary Pediatrics | November 2026 | Vol 13 | Issue 11

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

single arm intervention study. = F1000Res.
2025;13:767.

Handley SC, Passarella M, Raymond TT, Lorch SA,
Ades A, Foglia EF. Epidemiology and outcomes of
infants after cardiopulmonary resuscitation in the
neonatal or pediatric intensive care unit from a
national registry. Resuscitation. 2021;165:14-22.
Shah HH, Ganatra SY, Shah BS, Saini B, Bagavadiya
RM, et al. Study of TOPS Score as a Predictor of
Survival in Transported Neonates in a Tertiary Care
Centre. J Indian Med Assoc. 2023;121:50-3.
Ravikumar SP, Kaliyan A, Jeganathan S,
Manjunathan R. Post-transport TOPS score as a
predictive marker of mortality among transported
neonates and its comparative analysis with SNAP-II
PE. Heliyon. 2022;8:e10165.

Cavallin F, Calgaro S, Brugnolaro V, Wingi OM,
Muhelo AR, Da Dalt L, et al. Non-linear association
between admission temperature and neonatal
mortality in a low-resource setting. Sci Rep.
2020;10:20800.

Anwar M, Ali MA, Hammad A. Hyperglycemia: A
bad prognostic factor for neonate. The Professional
Med J. 2020;27:2133-7.

Paulsen ME, Rao RB. Cerebral Effects of Neonatal
Dysglycemia. Clin Perinatol. 2022;49:405-26.
Mishra NR, Sahoo SK, Panda S. Hyperglycemia in
transported neonates: A tertiary care experience.
Indian J Child Health. 2022;4:211-5.

Chen WH, Su CH, Lin LC, Lin HC, Lin YJ, Hsieh
HY, et al. Neonatal mortality among outborn versus
inborn babies. Pediatr Neonatol. 2021;62:412-8.
Ingemyr K, Elfvin A, Hentz E, Saggers RT, Ballot
DE. Factors influencing survival and short-term
outcomes of very low birth weight infants in a
tertiary hospital in Johannesburg. Front Pediatr.
2022;10:930338.

Gabriels C, le Roux DM. In-hospital neonatal
mortality in a level-2 hospital in Cape Town, South
Africa. S Afr J Child Health. 2023;17:129-34.
Mathur NB, Arora D. Role of TOPS (a simplified
assessment of neonatal acute physiology) in
predicting mortality in transported neonates. Acta
Paediatrica. 2007;96(2):172-5.

Cite this article as: Rai R, Singh DK, Kumar PS,
Singh S. Profile and outcomes of referred neonates
needing immediate resuscitation at admission. Int J
Contemp Pediatr 2026;13:2233-38.

Page 2238



